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&o *^*fe^3B!2-cii, mnmmi tmm^. &U2 0 i±k, nMMibt/ 
202, m&m 2 0 4 , P stj^#if$i 203 7&q»js $ P sua 

ft^SMsMB h 7 ^ y v^l&tt «b tifc^z&ft: 1^— if ( L D) Tab o 

t, piIJ(7)^im®2 0 5(i. il<7)|feiI2 0 9±?:JA<I^W:M$n 
, -eo^lKSco-j 7 y»f>|lt ^»l»-Hl^«it J J: 9 1 2 W 

mmm2 1 o# ? m;£*l-cv^ 0 -eur, p mo 312 ma 2 0 6i±, v>m<7>mi 
mmtm2(D&Mmt<D±i l zm^x : jtm2ft--c^z>o i-&*>-^> ^mm^m2 

<Dm c&ft&mit-tz-AK m 1 <-r^z\tx^tih^mm^i^m 

[0 0 7 1 ] 

ttz, EI2 (a) HjjFtJ:?^ $21S2 0 6 5:$2(7)W2 

i2tS^\ f ltS^ttt^CiC^^(Ot\ f&2m^£f!irt ? *u::< <•t 
;z>.r <b^-e#;£> 0 ttz^ mm<7)jfmixi>m-<fcj)\ 7 ^4 xv<y>xm^z>m 
&iz^ ijumz x zm2 wmztemznm¥mfommKffimi-z<D%mm Lxmm 
mzmntcmj- t-r&zt &x § & c 

[0 0 7 2] 
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M^ff^3(i, II«J1 tmm~, &fo3 0 1±K, nMS^^Nf^/iS 
0 2 , v£14Ji 3 0 4, p Ilttl^il*! 3 0 3 ^ff S £ p mmim^mit 

ncx h ^ v i/mzifhtitz^mkis—v (ld) r*$)or, pujj^ 

^2m«I3 0 6 t, ^1 <D*&*iJjg3 0 9 RV/Xlim 2 <DmmM3 1 0 £<7W; 
, tfi3 1 l^M^tit^l)o -OffKt pffiiJOfg 1 113 0 5 hW>2 
0 6 t<7)m&m&'C$>Z> 'J v y ± HI <7)ii § t: lift $ ti ^ v -) & 

[0 0 7 3] 

tx\ x vmtifzmmkzn&z t^x^&o mmma, m3xn, pfjjconi 
mm tm 2 mm^mK t<D~ mtfftfeztix^&tK m 1 a^tti^L^v^ ^ 

[0 0 7 4] 

^ct^t^^o -e-Lr, &mm&t Lx±mKpm<7)m2mmt<7)^m^m 

[0 0 7 5] 
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[0 0 7 6] 

&j:^ 0 #t:*fi tv^ii, &mm<n±mt Lx&&m7tmxi*&&mitm<om 

l^f)44J:^:i)St4^fi Lv> 0 pfwf 2 m«(±IHI£]&^rl-&|SI— 
&<D±l l zm]£2-£Z>Zt! l Z%&<7)X\ ±U<D£o%ffij&t-t2>ZtX\ fafrxm 

10 0 7 7] 

fTt. $tili$21IJ: *) i>±£ <Jtm-$-h<0-hmZ L^fiK EI 3 (a) 

^i-i 9 c> %mm3 1 i ^2ti3 0 6 t zmm— <d±£ ztLxi>x^ 0 

ttz, IU3 (b) K^-f J^IC, &;£jS3 1 1^2<7)^M3 1 0 X *) 
[0 0 7 8] 
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#14 0 2, rsttn 404, p mmm^-mtm 403 $ P stftt 
wt>7^ v ismzn h xitz%-m% u ~f (ld) t?*oT, 
p ffiy<7)^ 1 mm 4 0 5 1 m 1 <7)«ii 4 0 9 1 ©wc, 4 1 1 $ ti 

^2>Zt\,Z?j:2><DX\ Witft:<totl±, *«t»«^0*BJ C&*6 £f|HJ 
it^It^i^o illi^Ti^«:, ft ^ y 9 

[0 0 7 9] 

4:h j t*Uo 04 (a) wi^:, mmmA 1 Uil <7>^*i)3l4 o 

9_tKf£tfT, i20W4 1 0 <b 31 2^1 4 0 6 t hUfrii** v> X n 

tii, ifc, HI 4 (b) Octdt;, f f 1 4 1 1 ^ 'J 7 vlffiOffiS14 0 9 
W± C J tlft f ^ i •) CfMt ^ 1 1 ^ 1 o i*u;j:tK iOi'Wit 
K jfi W£ fi K ?ff *® * BE-f ^ £ <h t5 ? -C HW, £ M £ ^ & £* K J: o X 

[0 0 8 0] 

mmvj&m 5 
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f$i 5 o 2 , is Htm 504, p mm\m^mm 503 mm s p 

#*#S Wh5>f -7°^<7) 'J y yj&TOtt <b flti^mfc ^ ~ *f ( L D ) t?*ot, 

MO 'J ? v*g*>g lt!5 0 5 ML, 1 tl^YX ? £ LT^MHfcJf 

$:i7f>^t^;iT% 'J7 i/'±M \z , 'J 7 v t |W|— ipiofjl 1 mM«M £ *l 
& Q -Oct 0 ^^^777^ * y h^^m^x^^i^mi:^- y^-yr-f&iiZit 

o fit, :wio4x7f>^ff T^^^"e**iiigojjgt lt 

o 

[0 0 8 1 ] 

El 5 O j; ^ fg i h 'J 7 vO«36*B&— & L fc^T*&#£-»±, £ 2 mm 

»itso±if:*2isoTi (&jk**me &mmtm 
vMt£%Mj&2-£%> ztx\ ^<r>m<^ / kw$Lx$>'oxi>, mfrxmft-tz^m&x 
mfmm^x^xmmmzmttrzm^^mm-r^ ;^ s t^„ 

[0 0 8 2J 

^NUfcJB J- v f- y m<7)M.m?kJf* S i O 2 If^x v f - > yjft<D 7 y m& 
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1~£ a 0 

[0 0 8 3] 

■CiSo H 5 K^1-£JR« 5 1 2 £ LTfiM£7cit^<b&£Jt£> H 1 1S5 0 

iii^x 7 f>m^ t itiv\ -e-^t, 8fe*-fr-r apt 

[0 0 8 4] 

0 2 f»^:atH o nM^SttSStb^ Si02*i 

H2«®£l£&t&o 
[0 0 8 5] 

EI 5 (a) ^-rx 9 f 2«I5 0 6 fjl 2 <7)|felSM 5 1 0 tm 
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[0 0 8 6] 

&o i8 (B) li, 13 8 (A) OX-Y|ffil^l), it±8 0 1i:nlfi| 

feM 8 0 2, rs^e 8 0 4, P m^mtkm 8 o 3 £ fitzmimj^m^h 

oT, pM^S^il^^M^ P iiiJ(7)^ i ^8 0 5 ti2ll8 0 6 7^, 
p m^-MWm ffl'J ^ ^> y y y [z X ^ M ttl £ ft tz n 3!^#WS <7)OT K n ffiij ^ H 
Ill8 0 7 ti2ti8 0 8 fr-TftffM $ htah 
5kJty'41r-Y (LED) T-^)^o LDWi^l'J'r/W^ntfcfjf, m 

^tc^m^n^o pM^*#sjiMco(5f?^®^pfiij<7)^ i ms«M£tu 
t z% mmmm t -t z. t § h 0 

[0 0 8 7] 

Il^il 6 O J: ft l E D "C(±, SStlt^^l 1 £ , /< -7 K«S"C 
& £ til 2 fc o^^-fM^/h £ v> £ a6 , SiiNF K (i <7)^#flit K ;fc*ata*SE 

[0 0 8 8] 

v- H&jfiSrfiTS-tfr* £#K> r^P^^-f SLTf OPjfP^f,^^^ tilt 

& o 

[0 0 8 9] 
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«ffiT-#& 0 Mtt^^a.f^^^Ui: LTf±, GaN, A 1 N, £ L < 

WJSStl, MOVPE, MOCVD (*«&JRffc3*jct*BJ£fiffi) , HVPE 
9^ , MB E (^Pj»$CffijSfife) 3ffc»¥$#*l£ft3-i*: 

* <7> k fti p> n r v >a £ r <7) * it ffl -e § * o 

[0 0 9 0] 

[^M^J 1 ] 

, S i CiS, S iiC XtT*;HMR, GaNiSfl^wil^i^lh 

[0 0 9 1 ] 

(Ttt*) 

SSI 0 5 0tt7>K-7'<7)GaNi^2. 5 // m-C;£J|£-tf\ Si02^ 

"9 &<M*HIg|£0. 2 7//mOl)¥t*Mn o -COS i0 2 «fUi£{i> -^if- 

>^u«t h9>f ^obbpsb (*-^^^««) zMfc-rzo z<oi%mmiz, 

^h7^fWi. 8 i «mt^ , J77ffitB&iit^^|S](:^l>J;9ML > t£H 
M^ran^tcOSJ^fi. 6 : 1 4 £&&«fc n \Z-?2> 0 7>F-7'OGa 
NS£ 1 5 /um^mm-CtiSLMmtZo iOti, BSPSILtKJ&SSfifcG a N* 
(i, S i O 2 ±^1f7jft#c;ftL-C;}o f} > «#Mfcfi S i O 2 ±^tG a 

«fc "9 KJS!c^£*l"Cl/>*o 

[0 0 9 2] 

"7 7®) 
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5 0 0 LT h *T)Vif*) (TMG) „ T>^E~7 ( 
N H 3 ) £fflv\ S i K-^OA 1 o. 0 2 G a 0. 98 Ni ^^^^7 7| 

[0 0 9 3] 

i:y7>*"X^ffiv\ Si K-7^n-Alo. 0 2Gao. 98Ni^^n 

(±2-30^ mt^ftli'J; 
[0 0 9 4] 

TMG, TMI (h'j^f JW^y-^A) , T>^-7£fflv\ 
8 0 OtCLTS i K— ~f<T> n — I no. 0 5 G a o . 95Nii)i4?77? 
IftltJi^O. 1 5 ^m^flllS^J&JI^&o &ib\ :<D^ 9 * ? IftikB fiiW "I 

[0 0 9 5] 

(nl^ ^ -y KB) 

fiI!:1 0 5 01C(:Lt, Jil*WXCTMA ( h 'J ^ f^7^ 5 - ^ A 
) , TMGSl/T^^-T^ffl^, T> K — y°<7) A 1 0 . 0 5 G a o. 095N 
«t *) Ali, S i * K--/LfcG aN J: 0 & £ BB £fft-rft 5 0 Aoflll? 
•ejSft$**o fit, -Oltfp£^ft-r*Ll 1 OHi&iJigLTAJBi: Bl^ 
SKflWLT&llffl. l^m#ii (jSft^flljt) if)^^.nl^7 7.Fl 
^JjXR^-e^o -<7)Bf, T> K-7°A 1 G a NOA 1 OrlffaJt^ LTfi, 0. 0 
2 J^± 0 . 3 J^T<7)taH-e^tL(i\ +t>K ^ ^ y KB LT|li!£1-.i>/SJ7T^M£ 

[0 0 9 6] 

(nSW KB) 

aNiH-5nIWKi*0. 1 5 ^mOHUStltRS^o i^Hli, n 



ffiSEiff 2004-3003656 



mm 2003-041060 



^-v: 35/ 



[0 0 9 7] 

^C, SJt^8 0 0t:{:Lt, MCTMI (f^f;v^>y-)A) , TM 
G;WT>^-T£fflv^ M^HTy7>*'X^fflv\ S i K-"7V)I 
no. 0 2Ga 0 . 9 8 N * ^ ^^>PtM * 1 4 0 A^MJ?-e^;ft £-£& 0 ^ 
T *>5 >#'7>£iha6, T > V-7°<D I n q . lGaQ. 9 N J: & & #p| £ 7 
0 A^Mi¥-e^ft$-ti--5>o 2 0^19^1 U ft^CS i K-7^I n 0 

. 0 2Ga 0 . 9 8 NJ; *) &&PfM«£ 1 4 0 A^MI?^J&ft £^Ti£S§|)¥ 5 6 
0 AO^mm^^mm. (MQW) OiSIM^ft^-t^o 
[0 0 9 8] 

[5l*c7)^T\ N 2 #H^ c t 3 T\ Mg K-7°OA 1 0. 25Ga 0 . 75NJ: 
*) plli 1 ^ £M>/1£ 3 0 A««$*^o H 2 fi^ 
MgK-7'OAl 0. 2 5Ga 0 . 7 5 N J: ^1, pltTiC^l^ 7 
0 A^^J?T-^ft^-ii:^o 

[0 0 9 9] 
(pSW RS) 

SJl^l 0 5 0tCLt, ^H-^f:TMGS^7>^-7^fflv\ T 
> K-y^GaNJ: t)^^p»M K«£0. 1 5 ^ m(?)litil £-£& 0 

[0 10 0] 

(pl^77 KJf ) 

ffi^T, T> K-7*OA 1 0. 0 8Gao. 9 2 N J: 19 & £ A/1 £ 8 0 A<7XJ1 
J¥TJ&:R£-it\ l-OiCMg K-7V)G a N J: IQ £ 8 0 A<7)Mi¥-e^:S 

^*i£2 8II]*£«LTA/l<!:B/f ££xlMfe£-tfT, ^tMI¥0. 
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m^^^-rtii>-u<^miz^< k-^lt, ^^^^>^p K-y^^f ^ tis^tt 

[0 1 0 1 1 

( P |3>^ MS) 

1 0 5 0°C-CpM^ 7 v KJl<7)±tCMg h'-7°<DG a N «t *) ^^pln 
bJf £ 1 5 0A«)IStl£gH4o pln>^ M(ipI<?)I n x A 
l y Gai- x - y N (x^O, y^O, x + y^l) T-^-f* - 1 # , 

[0 10 2] 

(nlilta) 

*KfcW%*frbM*)itiL, m±m<7) P m^> ? ? noises i o 2 «t 

LT R I E (Rt&ttW * > J- y ^ > ^t>TCl 2 Ci^ 
[0 10 3] 

m<n\,ite3mKc vDitia *k s iMt (±^lts io 2 ) .t^ats* 

£ 0 . 5,« m COHI? "CAM L 7*F'JV^57^ t£#T 

±i:^Off^Ov7^|rML, R I EMCi 0 CHF 3 #X^v^:x 7 

itm^wmm*-^^? t lt s i c 1 4 *'x^Kii#itx7f>^Lt 



thffiE#2 004-3003656 



2003-041060 



^-v: 37/ 



[0 10 4J 

(m i <vmm) 

s i o 2^^^^f^^-^f^Br\ t>m¥-mimmmizz r o 2 zn^zm 

[0 10 5] 

i 1 ^iilffMt, 6 0 0 V-em&m'f & o :«0J:i(:, Si02 

£W<we-£& i vmmmt LtMt^»^ as i owsic, 300 

°CJ^±, «Ff L < t± 4 0 0 TCJULL, a-ffc!»^*#0^»iajKJjJLT ( 1 2 0 0 °o 
tMIt^itCJ:^ &£5£ffc h^-eSSo mi 

(D%&mmMJ&&<VJMliZ33^X, ±tLXS i 0 2*^*? tLXm^XT^J 

* LTi&fPf uc < < -r £ c t & 0 i ©mi^iii 

&z\t tfx £ & o ay&gm, /•« 777- Kli:giLt, >; -7 7V)_t 
S^ffML^s i o 2 *v#^*t, y h*ymzx S i 0 2 pi 

K ct «9 x 'J7 v ? 0±ffi(±gtB $ *U v vOfflMJi Z r O 2 TH^ft £ 

o 

[0 10 6] 

>k^, P m=<y9? m±<o >; * v«^®&t>*n 1 oi««iit±n p ffi^fiS 1 « 

I4^i7^:J:0M$t5o d(7)pffiij<7)^ 1 «ffit±, TliLTNi/Au 
(100A/1 5 0 0A) ^ iitLTPt ( 1 5 0 0 A) £fflv>& 0 n 
h/f_L®&;& nM<Dm 1 liM^So nHJOU 1 mW*T i / 

ai (2 o o A/8 o o o A) frh**), *)vz?t¥ff~e. &l mmm^mz 
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[0 10 7] 

(m 2 o^M) 

L, l ) 7 Y*7-f&ZtX\ p ffiijco^ l mHco±M^:M t n %(D% l 

w-^^mta^tL^^2 co^iiP^ffM^n^o %2<7)m%mt P to mime 

10 10 8] 

H2 pffliJ^i^nfiJO^ 1 SH±g&£|5£< ^MiC?Jt^> J: Cf£tt& 

&<7)-e&& 0 U i Li/^Hi: Ltli, Si, TU V, Zr, Nb. Hf, Ta 

£*)%z>m-hmiR2tif2'j?%< ti>-m?>7tmz^tfWiitm, sin, bn, 

S i C, A 1 N. A 1 G a NOft<7^& < t i> -itfit & - <h £ L < , 
-^O^ l^tlHi: It, S i0 2 , A1 2 0 3 , Zr0 2 > TiO 

[0 10 9] 

(i2ii : vmm) 

mmZWn J: o Lv> 0 p fficofjl 2 mfeli, T^P t (1 

0 0 0 A) -£\ ^<7)_bJC, Ti/Pt/Au (5 0 A/ 1 0 0 OA/6 0 0 0 A 
) ^iH^fiJg^ft&o nffiijO02m^(i, B^Ni/Ti/Au (10 

00 A/ 1 000 k/ 8000 A) XftmZti&o i<7)^2m^«i, fH2 0|fcit 

M^^L-cpfijo^ i m^^niiijcT)^ i mm^^n^ti^ v u y'mzmtx 

[0 110] 
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ymzfti&L, mitW)¥-mi*mmfrh7u-*>yLx, mm-tzztx 

-0 01) £&oTjoi9, -OM^iitlM t -$h 0 
[0 111] 

SISCIi, m ttffiij <7) i*}gf£M £ iBHf * f£ It & 46 K ftg§g £ & tt -6 O ?W 

* Lv^c *ftW4*j-fl-fc LT, mWmt LTIi, Si, Mg, A 1 , Hf, N 
b, Zr, Sc, Ta, Ga, Zn, Y, B, Ti, JUtZ&Ztlhomt®. S 

, y v \ Wi & £<Dit&w frbm ifn £ v » -r <b & a ti tz & <d % m v > & z 
li&mmt Lxm^xb x^o ut t^nnt l-ci±s i , Mg. a u h f , 

A 1 G a N, BN^^fflv^i^sti^o ifft*#*hH-fc LTfiS i , Mg, 
A U Hf, Nb, Zr, Sc, Ta, Ga, Zn, Y, B^iftlJ, M«9, 

[0 112] 

*H»!l-e(i, JL#^c(£, ^B^fiMt LTS i0 2 £Zr0 2 J:*) 

Sfc6^T««LT«£ltII*:^jK't*o flit, gRIfl^itt 

*S i 0 2 M^Z r0 2 m^MJ¥{±, -en^tL®ttjB^«bO|§7fc^^DT0 

* < iv> L, 7^-; ^ii5:fflKZ r0 2 , N b 2 O 5, A 1 2 C>3, Z 
r O 2 «t 0 1 OfiMIi: S i O 2 =t *) % 2>m 2 <n&Rttmt 

x ii x v> 0 

[0 113] 
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. OkA/cm 2 , 6 0 mWOi^dH^I H^v^THliMR 4 0 5 
n m OilMM Bit £ ^iWt^^o 

[0 114] 
[H»J 2 ] 

0 %2<D^mm<ofc$L*\:xr<D± izn ^wi±, n»u traai^ -?<> 

[0 115] 

UStfM, S i O 2^?>^^I2«I^, {5(?^®^ffML, U y 
v±<7) p ffiijco^ 1 m^^rM <h y vWfl!l<0 p S^*#W±ffiO p «0» 1 «fe<7> 

v?nM<7>mimm<7>—mt, mm ttm 2 (D&mwkx&mztiZo zzxit, m 

1 nmkmtn&ztite^&n izm&ztiztmitiztix^x i> 

[0 116] 

(i2ti: si? vmm) 

z^t&o pm<7>m2n.mn, tjs^p t (ioooa) x\ wcn/pt 

/Au (5 0 A/1 0 0 0 A/6 0 0 0 A) ri^JK $ *i * „ £ , nfflBOffS 2 m 
ffiti, Tri^N i/Ti/Au (1 0 0 OA/1 0 0 OA/6 0 0 OA) "CffM 

£*i& 0 ^<7)^2*^{i. m2<Dmmm*frLx pm^minmRvtnmvmi 
mmz^rti^ftix -fmz&Lx^&o z.a)Xo izLxn^ti&mityd^m 
feu—vm^it, mmoMtftummzti-f, m^zn^xmmmm.mm.2 . 0 

kA/cm2, 6 0mW<Dfttitf)1 l zt$\,*X§£m.i8LM4 0 5 nmOJItW^^ 

[0 117] 

[Hi&fll 3 ] 
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ptuo^ims^N i/Au/Pt (i o oA/i 5 o oA/i 5 o OA) -e^ 

)&£-t!:£o >X^X\ m2<D%>mmt UTS i0 2 /Ti0 2 (1500 A/ 10 

oo A) <o2^Tfrh*£h%mwk*w>$L^^:h-hK z. <d t # p m <7) ^ i mm t m 

2 2 5 /um%m-f2> X^JfmZit&o #l^X\ ^§Jf <h LTT i /P t (10 0 
A/5 0 OA) pffilJ<7)H 1 *^<7)-^<7)±<h, pifjcoffl 1 fit$2 co$fe|f 
^ £<7>Pfl tcStB L X m 1 <0*fe«l±^ % 2 co*fcjfJi|-k<b J: n 

^-tir^o fit, pffiiJO^ 1 m^O±^«b^^)i±(i^o-rpffJco^2M<i: L 
TPt/Ti/Pt/Au (1000 A/ 50 A/ 1 0 0 0 A/ 6 0 0 0 A) X 

mtmZtl-f, M^&^THifjiSv^Jt 2 . 0kA/cm2, 6 0mW« 
*UioV^-r^4g^ft4 0 5 nmO^l^igpTf^^o-e^^o 
[0 118] 
[M1MM4] 

mMM4xn, miMM m&^-c, pM<om 1 mm^rmzN i /a u do 

OA/ 1500 A) , ±iiPt/Ti/Pt (500 A/100A/500A 
) , f2lI(7)Tl^P t (1 0 0 0A) , f<7)±CT i/Pt/Au (10 0 

A/1000A/6000A) xmm-r&mu*. n»!ii ^tw^f^ t#<b 

ti^SlM^*^--^*^^ l£Ciiv^||it?rLtJt2. 0 k A/cm 2 
, 6 OmWOiijm^&^Tf&JIr&JM 0 5 n m of & (DX&h 0 
[0 119] 
[3§9!<7>:M] 

mm t mmm t <o m izmmm zjr&z-t&ztx^ w&mwbl vmmmxm * > 
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[EI 1 ] *H^^il<Ofi 1 oa'fb^Sflt^T-SrKW'tSfll^BfffiBI 

mm 



10 1, 201. 3 0 1, 4 0 1 , 501 

202, 302, 402, 502 

203, 303, 403, 503 

204, 304, 404, 504 

205, 305, 405, 505 

■ - mi lion 



1 0 2 
1 0 3 
1 0 4 
1 0 5 

6 0 5 (a) • 
6 0 5 (b) • 
1 0 6, 2 0 6 

vmw 

6 0 6 (a) • 
6 0 6 (b) • 
1 0 7, 2 0 7 

v 9 mm) 

1 0 8, 2 0 8 



8 0 1 

8 0 2 

8 0 3 

8 0 4 

7 0 5 



8 0 5 



i 



( 



• m i mmrm 

306, 406, 506 

307, 407, 507 



7 0 6, 8 0 6 



m2mm ( 



8 0 7 



308, 408, 508, 808 



i mm ( n m * - 



|2tl (nm^y 
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vmm) 

109, 209, 309, 409, 509, 609, 709 - • - fill Olfeli 

m 
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